Mechanism of age-related and nitrous oxide-associated anesthetic sensitivity: the role of brain catecholamines.
To provide a neurochemical basis for differences in their anesthetic requirements, the authors examined mice selectively bred for resistance (HI) and susceptibility (LO) to nitrous oxide anesthesia for brain levels of catecholamines. Concentrations of norepinephrine and dopamine in whole brain were 26% and 13% higher (P less than 0.001), respectively, in HI mice than in LO mice. Whole-brain levels of 3,4-dihydroxyphenylacetic acid, a major metabolite of dopamine, were the same for both HI and LO groups of mice. The authors then analyzed portions of the HI and LO mice brains for concentrations of norepinephrine and dopamine. A significant correlation was found between norepinephrine content in the medulla and nitrous oxide requirement. In other regions of the brain (cerebellum, cerebral cortex, hippocampus, pons, midbrain, hypothalamus), no significant differences in norepinephrine or dopamine levels could be detected. Differences in anesthetic requirements between resistant and susceptible mice decrease from 0.99 to 0.53 atm as they aged from 100 days to 600 days old, paralleling the decline in differences in norepinephrine levels in medulla oblongata between HI and LO mice from 1.6 to 0.73 ng/mg protein. Thus, the difference in anesthetic requirement between HI and LO mice may arise from alterations in catecholamine content in specific regions of the brain.